Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; R factor = 0.053; wR factor = 0.113; data-to-parameter ratio = 20.6. organic compounds o962 Qasem Ali et al.
In the title compound, C 15 H 12 N 4 OS, the dihedral angle between the nine-membered indolin-2-one ring system and the phenyl ring is 2.72 (7) . Intramolecular cyclic N-HÁ Á ÁO and C-HÁ Á ÁS hydrogen-bonding interactions [graph set S(6)] are present, as are weak N-HÁ Á ÁN interactions [graph set S(5)]. In the crystal, molecules form centrosymmetric cyclic dimers through pairs of N-HÁ Á ÁO hydrogen bonds [graph set R 2 2 (8)] and these are extended by C-HÁ Á ÁS interactions. The crystal structure also features weak C-HÁ Á Á interactions.
Related literature
For related crystal structures, see: Ali et al. (2012) ; Qasem Ali et al. (2011a,b) ; Ferrari et al. (2002) ; Pervez et al. (2010) ; Ramzan et al. (2010) . For various biological activities of Schiff bases, see: Bhandari et al. (2008) ; Bhardwaj et al. (2010) ; Pandeya et al. (1999) ; Sridhar et al. (2002) ; Suryavanshi & Pai (2006) . For the cytotoxic and anticancer activities of isatin and its derivatives, see: Vine et al. (2009) . For graph-set analysis, see Bernstein et al. (1995) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Cg2 is the centroid of the C1-C6 ring and Cg3 is the centroid of the C10-C15 ring. x; Ày þ 3 2 ; z À 1 2 ; (iii) Àx þ 1; y À 1 2 ; Àz þ 3 2 ; (iv) Àx; y þ 1 2 ; Àz þ 3 2 .
Data collection: APEX2 (Bruker, 2005) ; cell refinement: SAINT (Bruker, 2005) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 Isatin (2,3-dioxindole) is an endogenous compound identified in humans, and its effect has been studied in a variety of systems. The biological properties of isatin and its derivatives include a range of actions in the brain, offer protection against bacterial (Suryavanshi & Pai, 2006) and fungal infections and possess anticonvulsant, anti-HIV (Pandeya et al., 1999) , antidepressant and anti-inflammatory activities (Bhandari et al., 2008) . Recently, we reported the crystal structure of (Z)-2-(5-chloro-2-oxoindolin-3-ylidene)-N-phenylhydrazinecarbothioamide (Qasem Ali et al., 2011a) . In the present paper we describe the single-crystal X-ray diffraction study of the title compound ( Fig. 1 ).
In the title compound, C 15 H 12 N 4 OS, the dihedral angle between the nine-membered indolin-2-one ring system and the phenyl ring is 2.72 (7)°. These two ring systems are connected by a chain of four atoms N2-N3-C9-N4; this torsion angle is 4.1 (2)°. The torsion angles C7-N2-N3-C9 and C10-N4-C9-N3 are 173.69 (15)° and 174.00 (16)°, respectively. These values are very close to those in a similar structure (Qasem Ali et al., 2011a) .
The essentially planar conformation of the molecule is maintained by cyclic intramolecular N3-H1N3···O1 and C15-H15A···S1 hydrogen-bonding interactions [graph set S(6) (Bernstein et al., 1995) ] (Table 1) , together with a weak S(5) N4-H1N4···N2 interaction.
In the crystal structure, the molecules form centrosymmetric cyclic dimers through intermolecular N1-H1N1···O1 hydrogen bonds [graph set R 2 2 (8)] and are extended by C11-H11A···S1 hydrogen bond interactions. The crystal structure (Fig. 2) is stabilized by weak C-H···π interactions (Table 1) involving the C10-C15 ring (centroid Cg3) and C1-C6 ring (centroid Cg2).
The Schiff base has been synthesized by refluxing the reaction mixture of a hot ethanolic solution (30 ml) of 4-phenyl-3thiosemicarbazide (0.01 mol) and a hot ethanolic solution (30 ml) of isatin (0.01 mol) for 2 h. The precipitate formed during reflux was filtered, washed with cold EtOH and recrystallized from hot EtOH. Yield (m.p.): 90% (510.2-511.6 K).
The yellow crystals were grown in acetone-dimethylformamide (3:1) by slow evaporation at room temperature.
Refinement
N-bound H atoms were located in a difference Fourier map and were refined freely; N-H = 0.87 (2) Å and 0.88 (2) Å.
The remaining H atoms were positioned geometrically and refined using a riding model, with C-H = 0.95 Å and U iso (H) = 1.2U eq (C).
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Computing details
Data collection: APEX2 (Bruker, 2005) ; cell refinement: SAINT (Bruker, 2005) ; data reduction: SAINT (Bruker, 2005) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009 ).
Figure 1
The molecular structure of the title compound, with 50% probability displacement ellipsoids. Dashed lines indicate hydrogen bonds. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.15701 (8) (7) 0.0189 (6) 0.0016 (5) −0.0032 (5) 0.0026 (5) N1 0.0191 (7) 0.0199 (8) 0.0228 (8) 0.0043 (6) −0.0032 (6) 0.0020 (6) N2 0.0189 (7) 0.0153 (7) 0.0187 (7) −0.0008 (6) 0.0001 (5) 0.0008 (6) N3 0.0184 (7) 0.0216 (8) 0.0171 (7) 0.0022 (6) −0.0011 (6) 0.0020 (6) N4 0.0184 (7) 0.0193 (8) 0.0166 (7) 0.0032 (6) 0.0014 (6) 0.0000 (6) C1 0.0195 (8) 0.0131 (8) 0.0254 (9) 0.0000 (7) −0.0025 (7) 0.0014 (7) C2 0.0211 (9) 0.0197 (9) 0.0315 (10) 0.0045 (7) 0.0006 (8) 0.0030 (8) C3 0.0265 (9) 0.0231 (9) 0.0268 (9) 0.0049 (8) 0.0064 (8) 0.0016 (8) C4 0.0248 (9) 0.0220 (9) 0.0225 (9) 0.0017 (7) 0.0004 (7) 0.0018 (7) C5 0.0187 (8) 0.0181 (9) 0.0248 (9) 0.0010 (7) −0.0016 (7) 0.0016 (7) C6 0.0190 (8) 0.0140 (8) 0.0220 (8) 0.0005 (7) −0.0007 (7) 0.0009 (7) (7) 0.0023 (7) 0.0013 (7) C12 0.0243 (9) 0.0204 (9) 0.0257 (9) −0.0013 (7) −0.0043 (7) 0.0044 (7) C13 0.0187 (8) 0.0167 (9) 0.0383 (11) 0.0006 (7) −0.0014 (8) 0.0044 (8) C14 0.0201 (8) 0.0153 (8) 0.0339 (10) 0.0008 (7) 0.0066 (7) −0.0026 (8) C15
0.0214 (8) 0.0165 (8) 0.0211 (8) −0.0007 (7) 0.0024 (7) −0.0021 (7) Geometric parameters (Å, º) S1-C9 1.6600 (18 Symmetry codes: (i) −x+2, −y+1, −z+2; (ii) x, −y+3/2, z−1/2; (iii) −x+1, y−1/2, −z+3/2; (iv) −x, y+1/2, −z+3/2.
